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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain high reliability and high step-up 
ratio. 

SOLUTION: A piezoelectric transformer uses the resonance mode in 

the 

longitudinal direction of a piezoelectric ceramic rectangular plate 
11, which 

has surface electrodes 12a, 12b, and belt-like electrodes 13a, 13b, 
14a, 14b, 

15a, 15b, and is polarized in the direction of thickness between the 
surface 

electrodes 12a- 12b. The surface electrodes have centers at 1/6 
positions from 

one end in the length direction, and a nearly 1/3 length, and face 
each other 

in the thickness direction. The belt-like electrodes are 
perpendicular to the 

longitudinal direction at the positions 1/2, 1/3, 1/6 from the other 
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v end , and 

face each other in the direction of thickness. In the directions 
from the 

belt-like electrodes 13a, 13b to 14a-14b, from 15a, 15b to 14a, 14b, 
or from 

14a, 14b to 13a, 13b, and from 14a, 14b to 15a, 15b, polarization is 
induced. 

COPYRIGHT: (C)1997,JPO 



12/31/06, EAST Version: 2.1.0.14 



(i9>h*mww (jp) 02) & HD *j$ |^ & ^ (a) (wmmwm^ 

&M¥9- 92901 

(43)&IBB ¥fiE9¥(1997)4^4B 







F I 




TT 1 T ill l\ fY7 

HO 1 L 41/lUf 




H0 1L 41/08 A 












ftBPF7-269385 


(7l)fflKA 


000134257 












¥i£ 7^(1995) 9 £21 B 




S*R»&ltI*eB»IJ 6 T a 7 s 1 -ft 






(72)|6M# 


W# 








««KflU#it*aKiPlU 6 T B 7 # i n 
























*«IMIr&rt»*aK»Ii 6 T B 7 # 1 ^ 














(72)&W£ 


^bb as 








?4mtt6Hf*&KiSllJ 6 Tg 7 # 1 ^ 











(54) BfiWOfcftJ £Etth:7>X 



(57) [gift] 

[HIE] S^fiHttSr^U *V*EibWIMl*ff 

i turn® ] iEm-fe 7$y ?*bb« 1 1 n&znm 
m*w>bLx. m/3<7rfk*x\ mzumm 

•tS^ffi«ffil2a, 12b££.U flWW»S>l 
/2, 1/3, l/60ffififc*;h.* f *l£$:fr|S]i:I3i5 
L, JS5*|fi|t:*t|flI'tiflftt1BSl3a. 13b. 14 
a, 14b, 15 a, 1 5 b HEM! 1 2 a- 

1 2b|S!t'lf^*|6l^fiS$^rv^T, 
13a, 13bKl4a, 1 4 b fc . 15a, 15b 
K14a, 14b.*>|.V^i. 14a, 14b*>f>l 
3a, 13bL 14a, 14bA^15a, 1 5 b<9 
*fl?£3#|ft|fc:4JtfS*l.-0**. 




12/31/06, EAST Version: 2.1.0.14 



(2 

1 

\wm i ) be** 5S7 ?wm<n& zmnm 
i/2, i/3. l/ecD&mizztit'timufatm 
m%zmKzbzmit+&Etf8.hy>z. io 

«B««i^A^ffl3ffi^i: U k fc-o 

JS^-^ h (c i 0 EPS ISiVC V ^ Hr 7 5 v 7 / 'J - V 1/ 

-biwmmmi. -f*Mi£Lxmti&im*:y$ 

•y9WmX'h^X, *S*-m<0-«*>fel/6Offil 

£KiULTVt£mattfflrtmft£J&U *o, AS 20 
ffi*^l/2. 1/3, l/6c0ffi»=*&#fofcl£ 

E*b7X*. 

%m®m®m&nzfi$Hroijfox\ a>o s *$?7 

[0001] 

[«BB<0flW-4ft*Sfiflf] E«tt-fc5 5 

h<?>X't>&, 40 
[0002] 

>v9y4 h.mmmm^xa . &tt£tt&&s t u 

TV**. 

[0003] SS. i<t4><0«8[fcJi. «MK7yx 

##Efflt ixm^tix^&t\ Winmsjxntii 
mw&immwt. m^mmmmmzx'o. 

[0004] H3fi, t¥*03 A/2^-b'E«h5> 50 



^¥9-9 2 90 1 

2 

[0005] H3fct$WC, E*4r5S??*BB«3 1 

[0006] x. i>o-m^<®m&%<r>\/3, i 
/ 6 «o^bk j©esfi § k ma frmzftft 

nwttI3 3a, 33b, 34a, 34b«? 

[0007] BEm*7 5 >y ?*g»«3 1 it, mmn&3 

2a-3 2bHTWS*iajt:^aS-h.(*BJ3 5a) , 
X. »P£3 2a, 3 2bj&>6««Wi3 3a. 3 3 
bt,««fl34a, 34b*»6«tt«ffi33a, 3 
3b03#l«d?*3#0l£#1§3;h.T^* (*EP3 5b, 
35c) . 

[0008] 02J4. *S:frfi»<7)3/2jfcfc!« 

- ftm6 ix^zsm b y yxnmmmvwmx* 

* 0 . BB2 ( a ] 14. Em-ty S 7 ^JEI^fliSEL 
02 (b) 14. BE«-fe7S7^^»'*§^jS»0 
3/2»IB«B J E-K"C«»L , C^&«^)3Cffl^* 
jRtH-C*0;H2 ( c ) liSa-*SrwtH'C*6. 
[0009] 03fcfcV^T, A^fflW^36bS:GND 
m-klX. AJlW®?3 6a-3 6bmzjm*iyi 
7 ?%m&£Z *|6]<0 3 / 2 ifcfettJH:- h'cOft^J^ 

t4, H2 ( b ) ftt^2 ( c ) fcjjrfJ: 3 CHWi. 
[00 10] ^OB$. ffi^«ffl^3 7a-3 7bHCE 

a - 3 6 b P B 1<^t?mS*«4. tb^iiise^ 3 7 a - 3 7 b 

iao»«s*t=ik^, +7>, A^&ffii&o-cv^. A! 
xMmn®mktiijiMcoiim®mcoMzitmLttz 

[00 113 

[%b^'»^LJ: a k-tmm] 1WB3t&EM*i6ft 
rt-v 9yA hw<7f y-IB&Sffi^ffiSEBraWkO 
S*(C»LT. ^¥6-1 8 0 3 2 9t*a?$*lT^ 

Tizmt&y/W) -yismzwfitizktzz*), 

[0012] d^7^7'U -/^ia»*tt»r4fc»fc: 

t4. A*«jfcaj*ou. *n-e^i±o<oiB^**«eBTft 

[00 13] U»L$r0*6, fi!*03A/2 ; E-h'E« 
b7y^«4. A^ffllttii^WU^^atc^o-CV^ 

[0014] dcO^#gcO-ofc LT, H4^-f4 



12/31/06, EAST Version: 2.1.0.14 



(3 

3 

^4 7a. £> oKtt&XmWf-A 8 a K««LfcJE* 
h 5 y o £ A\ A^)(iWff#«^»^J^$ < * * 

1 0 0 1 5 3 «-»t, *«HB<oiWi(i. OhaffiHAt 
[0016] 10 

mmmmhtzifycn^m *mie.s.tu£. Em* 

*4>i LT. m/3<Dft£T\ WS#iartt*|fiT*4* 
ffiflffiSrflMU fl&SSd»fcl/2. 1/3. 1/ 

|6HC»fiLfcff«-fe55-y^*BCTR*JlV^itt«« 20 

[0017] *»9iic iftar . Jjefflt h- 5 v*ictsn 
T, IfflrWB&AaflHfrFi: U flMK*tt%l^< i; i> 

[0018] *mi££iU£* KM* 7 5 -y 

*HU/6?){iB£*<!>iLT. fil/30*SST. 
ZotfjfflHfcSflStiJWJ IX iri&#&0*MiF"m&£ 
ML. «#>£>l/2, 1/3, 1/60&B 
K*S*Wfcll^*««»R|*iiBBit«<tL, Sg 

i t 6 Em h 5 yx^t^ni. . 

[0019] *3Mii(c **itf , uee* h 7 yxtcgi* 

x, %ttmn&mm.wzm&oJ}fox\ no. a 40 

mini. 

[0020] *3MUfc: Jfttf . ±ieE« h 5 yxtcisu 
T. IJiEJtlfllrtSIIfflifciftftfciWIflW^A^fiBa^i: 

[0021] *»9i<OA;i^i3tf)flE*h A* 



!ffifl z 9-9 290 1 

4 

X. 01 (a) fflSttffiBa,. 1 3 b- 14 a, 1 
4b0fcl4a, 14b-15a, 1 5 b (gcDScDIE* 
36*Cft4 [02(c)] tf. Qtiimtl 3 a. 13b 
Ml4a, 14bt, 15a, 15bKl4a, 1 
4b.$>£Ui. 14a, 14bH13a, 13b 
fc. 14 a, 14bHl5a, 1 5 b 02r|6rC*88« 

fC* 1 ^ dj*«E£o*1-S£fc#£^. IK> 
OSXOffiU*, A*fflL SMjfflfcfcfc. J—Y&frh?) 

m?hzbtfx'%&. 

[ o o 2 2 ] xftwnmmmcom. 1- ? a 

ZtlX^&<T)X\ 7>\s7V »/~S\Bl3&tf®mX'Z . 2fe<T> 

mssctm^tih. x. 01 ( b ) . 01 ( c ) ^rtsu 
1 2 - 1 3fflt 13-1 4fscr>m<niEn.ffi$.x'i>& 

[02 (c)]**, rt»«Sl2a>613fc. 14*»4> 
13.*>.&W± X 13*^122:. 13*^14^(61 

x. Atmvmm&timmztLX^&fcfr. mm®m 

KOfflL**. A*«. Ji!*«i:tfc. /-F)5frt>m. 
[0023] 

[0024] (JHtMl)Bll (a) |c. *«BJ^mi 
<^»W«E« b 7 yX0M*m*7Ft . *^ 4 2 m 
m, 0mm. lmmOPZT^flEt-b^S'y 

/®fMi 1^ m^-xvm^x. ^?*i6]«o-s 

*^7mm^{4a$:4i^i: LT. S$14mmc0^ffl« 
ffil2a, 12b*#]£U «|6rfft<o-iS*»fc2 1 
mm N 14 mm. 7 mmCOffia^iti 1 mmCO^ftlSi 1 
3a, 13b, 14a, 14b, 15a, 15b£#J« 

[002 5] ;«-t5 5 7?Je8Sl l$r*ffl«ffil 2 
a - 1 2 b m-mn-lTftlZttm I (^Epi6a) . flftt 
tffil3a, 13b*^14a, 14bt. 15 a. 1 
5bH14a, 1 4 bcO^T. A$^r[6jfc^ffi t)t 
(^EPl 6 b, 16c). 

[00 26] ®JK15 0°C. 1WHfcS1.2k 

V/mmT'tfut. 

[0027] ^«m@ 1 2 a , 1 2 bc7)4M>. HP*>. / 
-HjS*»4>«?*W0iBL. X*«WrFl 7 a. 17b 
tU |S]l:<. /-KAC*>S«fiil 3bfcmS61 5 a 

a»£>agiW3aju tb^fflo^ i8a. lsbtt 



12/31/06, EAST Version: 2.1.0.14 



(4) »B¥9-9 2 90 1 

5 6 
T. *Sarrt3/2***JR*-HWffi«h5yA4:L * 1 ) tH4 UfflM2 ) ■fc*UsfHW>*&tfrt3/2 
fc . - KOBE* h 5 fc <^JtlS^* 1 tc^-r . 

[0028] :*3jJtW<0£E«h 03 (JtS$lJ* [0029] 

mi) 





mi (a) ] 


ttftffll 
(H3> 


JfctJ092 
(04) 




Pi 




nr 


mat 


2 8 


14 


2 2 


mam 


1M OK 


lOOOttRI OK 


150&M NG 



[00303 miXMbto&iltZ. *%mcDE®}~ ^my-hHi«lL, £*>BWBft*5SE*U *5H 

vVXX'M. 7)V7Vvi/®$t,1fiimX'*&t&>. W& +"C8B£U «$4 2mm, ffil 0mm, JJ*lmm<0 

•C^S. 7/^Uy^*llIB^ttffl'C**ttlRM2<0ffi« 20 [0 0 3 5 ] Jgfc. h£ffiWC s # tfttfft 

T-V^4fc«>t:, *^BJ^E^h5>'X < J:0#EEit* ! fi< Sfigl 5A, 15B, 16A, 16B, 17 A, 17 

=5r-?TV^„ X, &%V7yx*mmmLlZ#flZ. it B, 18A, 18BS-^i-S.- 

m\2<nsM.vyyxx'ii. s-FMM>mmtzb [0036] z<7)Em-t7iv?x&mmt>\-® , mi 

•afci*. y-H^^ffi^SrSXOajLT^S 16A, 16BK17A, 17Bfc, 18A, 18B 

fc» . ISM***-? £ . ^ 1 7 a , 1 7 b ffynnx"mm>^ zumztt® i 

[0031] (Mt«2)Hl (b) . HI (c) fc. fc. 

*»^<^»2<?^EltWOffi«h9^*SU, HI [0037] $HHi, S«150'C, «iWl*1.2k 

(b) U:*tf>flgffiBL HI (c) (i*<7)¥®H£^-f. 30 V/mmt^t. 

[ 0 0 3 2 ] £1\ *H*6Wfc*>*>5ES I- 7 yXOS [0038] ^Htffi 1 5 A, 15 BW+'lX BP^» . / 

mmz^xmw-th . p z t^es* ? s ? ? on - jr o as l . am«^ 2a, 2 b t 

^2 1 0umBXf6 0vmCOl'iJ->i'-h±.lZ. M~ U Ht<. /-HAtCftfttttflSl 6 Afcftg&mfii 

v^^ABfii^-xhfmWffi^^-y^WJT 1 8BA*»£iifflR0aiU aMJfi!MFF-3a, 3bfcL 

[00 3 33 S$*l6|<O-^a3&»4,7mmWffl[ffl*+^i: fc. 

Lt\ *$14mm«0rtgg«ffil la«U t 3- [ 0 0 3 9 ] *»6CT^E« h 5 >*t s B3 (JtRM 

IH21mm, 14mm, 7mm<9ffiSCi@l mmfiO 1 ) tH4 (JtWJ2 ) lc^Uc^*Oft$^|fi]3/2 

^€^12, 13. 14*#fi£U:. ifcfeftS*- Ftf>E« byyxt nit&iik 2 tzifrt. 

[0 0 34] 6 0/zmWJ-/-h±t, 2 1 OAtmEpiJ 40 [0040] 

b z 5 mmn l . *o±fc«» w - vvts\ > 6 o * 



12/31/06, EAST Version-: 2.1.0.14 



(5) 



mffl¥ 9-9 29 0 1 



7 

(3t2) 



8 





ms&M2 


itmn 


mm 2 










(ft^ffifii80kQ) 


100 


14 


2 2 


mem 


1000ltjffl OK 


looommj ok 


150«rW NG 



[ o o 4 1 ] m j o^a*** a t, *»»off«h 

lWE«h7>^tJt«LT7^. JtKW2fcifcl6l/C 
4.5fg<D#EJt# : #£>*VO'>l>. X, E«b7>-XS- 

[0042] 

[01] *«W^£Mh5^*5rrtJi«EI. 01 

( a > ii, i&m<m i <o*it{*oE* h 5 yxcomm 

0.01 ( b ) i±. #&Bft7)SS2e?DH{6fflcOffit h 5 V 

xmmm. 01 (c) u. *jsmhco»2030»«o£e 

«h7VXcO :£ FS0. 

[02] 2^-KT«ttLT^4flE«h?X*Ott«s 
WtafiWfil. 02 (a) Ji. Ett7i7»tO 
ONffi0. 02 (b)li. £E*-t5$y?ieB«tf>£S2r 

memo 3/2 »j8**e- h -cnm^ffi^^ 

m 02 (c) Em-fe5 5-y?58B«OgS2r|6|* 



20 



* 3/2 F-cii«iB#^s^^^^-r 
0. 

[03] soffit h 9 >-^tf!>«aBi. 

[04] ft%cOttlcr>m<7)EMh7>Xcr)mMm. 

1.11. "3 1.4 1 ffimr5 5-y?J©0E 
2a, 2b, 17a, 17b, 36a, 3 6b, 47 
a, 4 7b ATJMS^f 

3a, 3b, 18a, 18b, 37a, 37b, 48 

a, 4 8b mmm 

11a, 12, 13, 14 rttfttfi 



30 



12a, 12b, 32a, 

3 $mv& 

13a, 1 3b, 14a. 
3 a 

33b. 34a, 34b, 

5 b flMftt& 

1 5A. 1 5B, 1 6 A, 

1 7A. 1 7B, 18A. 
16 a, 16b, 16 c. 

46a, 46b, 46c 

2 1a, 2 1b, 2 1c 



32b, 42a, 42b, 4 



14b, 15a, 15b, 3 



44a, 44b. 45a, 4 



1 6B 
18B 
3 5a. 



35b. 35c 



/-HA 



[02] [03] 




12/31/06, EAST Version: 2.1.0.14 



(6) ftBB¥9-9 29 0 1 




[04] 



16b Vtfc 



47o 




48a 



Vout 



45b 48b 



2a 



2bJ— 



c6; 

12 13 14 



3a 



m 



1 



T 

15A 



16A 



17A 18A 



' S 3b 



11a mm , 

2a v atSB / 16B{2\13/14 J 3a 



w» Pi I l 1 T ^ r 



754 764 774 «4 



12/31/06, EAST Version: 2.1.0.14 



